Appl. No. 10/680,494 

Attorney Docket No.: P001 1 354.00 

Amendments to the Claims: 

The following Listing of Claims will replace all prior versions, and listings, 
of claims in the application: 

1 . (Original) A method of optimizing delivery of an extra-systolic stimulation 
(ESS) therapy for a plurality of extra-systolic intervals (ESIs), comprising: 

setting a test ESI for delivery of an ESS therapy; 
applying the ESS therapy at the test ESI; 

determining a potentiation ratio (PR) and a recirculation fraction (RF); 

storing the previously determined PR and RF with the test ESI; 

incrementing or decrementing the test ESI to a new value test ESI within a 
predetermined range of values and repeating the first four steps, 
wherein the new value test ESI is substituted for the test ESI; 

calculating a product of RF and PR for each test ESI; 

determining an optimal ESI that corresponds to a maximal product of RF 
and PR; and 

setting an operating ESI to the optimal ESI. 

2. (Currently amended) A method according to claim 1 , wh e r ei n further 
comprising performing the ESS therapy delivery i s p e rform e d in an implantable 
pulse generator. 

3. (Currently amended) A method according to claim 1 , wherein the 

determining PR and RF is d e t e rmin e d upon a contractil e funct i on d e r i v e d 
comprises deriving a contractile function f rom an output signal from a mechanical 
sensor. 

4. (Original) A method according to claim 3, wherein the mechanical sensor 
comprises an accelerometer. 
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5. (Currently amended) A method according to claim 4, where i n th e further 
comprising disposing an accelerometer i s d i spos e d in mechanical 
communication with a ventricle. 

6. (Currently amended) A method according to claim 1 , wherein the 
determining PR and RF i s dotcrm i nod upon a contract il e funct i on der i ved 
comprises deriving a contractile function f rom an output signal from a mechanical 
sensor disposed in fluid communication with a ventricle. 

7. (Original) A method according to claim 6, wherein the mechanical sensor 
comprises a fluidic pressure sensor. 

8. (Currently amended) A method according to claim 7 [[4]], wh e r e in th e 
further comprising disposing a fluidic pressure sensor i s d i spoocd in fluid 
communication with a right ventricle. 

9. (Original) A method according to claim 2, further comprising 
periodically performing the method claimed in claim 1. 

1 0. (Original) A method of optimizing delivery of an extra-systolic stimulation 
(ESS) therapy for a given extra-systolic interval (ESI), comprising: 

determining a baseline contractile function parameter when an ESS 

therapy is withheld or not delivered for a sufficient time or number 
of cardiac cycles for any related hemodynamic enhancement to 
substantially cease; 

delivering the ESS therapy for an interval of time or for a number of 
cardiac cycles; 

calculating an ESS therapy contractile function parameter during the 

delivery of the ESS therapy; 
calculating a potentiation ratio based on the baseline contractile function 

parameter and the ESS therapy contractile function parameter; 
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ceasing delivery of the ESS therapy; and 

determining a recirculation fraction for several cardiac cycles following the 
ceasing delivery of the ESS therapy. 

1 1 . (Currently amended) A method according to claim 1 0, wh e r e in further 
comprising performing the ESS therapy delivery i s performed in an implantable 
pulse generator 

12. (Currently amended) A method according to claim 1 0, wherein the 
determining PR and RF i s d e t e rm i n e d upon a contract ile funct i on d e r i v e d 
comprises deriving a contractile function f rom an output signal from a mechanical 
sensor 

13. (Original) A method according to claim 12, wherein the mechanical sensor 
comprises an accelerometer. 

14. (Currently amended) A method according to claim 13. where i n th e further 
comprising disposing an accelerometer i s d i spos e d in mechanical 
communication with a ventricle 

15. (Currently amended) A method according to claim 10, wherein \he 
determining PR and RF i s d e t e rmin e d upon a contractil e funct i on d e r i v e d 
comprises deriving a contractile function f rom an output signal from a mechanical 
sensor disposed in fluid communication with a ventricle. 

16. (Original) A method according to claim 15, wherein the mechanical sensor 
comprises a fluidic pressure sensor. 

1 7. (Currently amended) A method according to claim 16 [[1 3]], wh e r ei n th e 
further comprising disposing a fluidic pressure sensor i s d i spos e d in fluid 
communication with a right ventricle. 
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1 8. (Previously presented) A method according to claim 1 1 , further comprising 
periodically performing the method claimed in claim 10. 

1 9. (Currently amended) A method according to claim 1 0, wherein 
determining t he PR and RF further comprises deriving i s dotorm i ncd upon a 
contractile function der i ved from an output signal from a physiologic sensor, said 
physiologic sensor comprising a one of: a saturated oxygen sensor, a lactate 
sensor, a glucose sensor. 

20. (Original) A computer readable medium for storing instructions for 
optimizing delivery of an extra-systolic stimulation (ESS) therapy for a plurality of 
extra-systolic intervals (ESIs), comprising: 

instructions for setting a test ESI; 

instructions for determining a potentiation ratio (PR) and a recirculation 

fraction (RF); 

instructions for storing the previously determined PR and RF with the test 
ESI; 

instructions for incrementing or decrementing the test ESI to a new value 
within a predetermined range of values and repeating the first three 
steps; 

instructions for calculating a product of RF and PR for each test ESI; 
instructions for determining an optimal ESI that corresponds to a maximal 

product of RF and PR; and 
instructions for setting an operating ESI to the optimal ESI. 

21 . (Original) An apparatus for optimizing delivery of an extra-systolic 
stimulation (ESS) therapy for a plurality of extra-systolic intervals (ESIs), 
comprising: 

means for setting a test ESI; 
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means for determining a potentiation ratio (PR) and a recirculation fraction 
(RF); 

means for storing the previously determined PR and RF with the test ESI; 
means for incrementing or decrementing the test ESI to a new value within 

a predetermined range of values and repeating the first three steps; 
means for calculating a dot product of RF and PR for each test ESI; 
means for determining an optimal ESI that corresponds to a maximal 

product of RF and PR; and 
means for setting an operating ESI to the optimal ESI. 

22. (Currently amended) A method of monitoring the delivery of an 
extra-systolic stimulation (ESS) therapy during continuous delivery of the ESS 
therapy, comprising: 

setting an extra systolic interval (ESI) to a test setting; 

delivering the ESS therapy at the test setting for a number of cardiac 
cycles; 

calculating an ESS therapy contractile function parameter during the 

delivery of the ESS therapy at the test setting; 
adjusting the ESI to a next test setting; 

delivering the ESS therapy at the next test setting for a number of cardiac 

cycles; 

calculating the ESS therapy contractile function parameter for the next test 
setting during the delivery of the ESS therapy at the next test 
setting; 

calculating a potentiation ratio parameter for the next test setting based on 

the first test setting contractile function parameter and the next test 

setting contractile function parameter; 
adjusting the next test setting by a predetermined increment beat-by-beat 

for a number of cardiac cycles up to a maximum ESI, 
calculating the ESS therapy contractile function parameter for each beat 

immediately subsequent to the adjusted next test setting; and 
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determining a recirculation fraction parameter in response to the ESS 
therapy contractile function parameters calculated for each beat 
corresponding to each of the adjusted next test settings. 

setting the ESI to a second next test setting and calculating a potentiation 
ratio parameter and a recirculation fraction parameter for the 
second next test setting: and 

determining an optimal ESI in response to a maximal product of the 

potentiation ratio parameter and the recirculation fraction parameter 
calculated for the next test setting and the second next test setting. 

23. (Cancelled) 
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